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In producing a kneaded aibber sheet (9) as a 
tire constituent member, the weight of a 
Icneaded mixture of one batch (4) discharged 
from a batch kneading mixer (1) is measured 
and only when the measured weight is within an 
allowable limit on the bases of the total weight 
of raw materials (2,3) charged in the mixer, the 
kneaded mixture is supplied into a hopper (7) of 
sheeting rollers (6) for the next process. 
Moreover, when the bank level of one kneaded 
mixture in the hopper becomes lower than a 
predetenrtined value, another kneaded mixture 
Is supplied into the hopper to improve the 
reliability of sampling. Further, a kneaded mbct- 
ure whose waiting time has exceeded a pre- 
determined value is prevented from being 
supplied to the hopper. Weights of respective 
kneaded mixtures are accumulatively added to 
obtain a total weight at every lot different in 
composition for inventory controlling. 
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This invention relates to a n^ethod for assuring the 
quality of batch kneaded mixtures for producing a 
kneaded rubber sheet as a tire constituent member, 
and more particularly to a method for assuring the 
quality of batch kneaded mixtures more than a certain 
value by calculating various raw materials on the ba- 
sis of a predetermined composition list and charging 
them into a batch processing apparatus such as a 
batch kneading mbcer and for further assuring the 
quality of products produced by further processing the 
assured kneaded mixtures. 

The term 'batch kneaded mixture" used herein is 
intended to indicate a mass of mixture kneaded in a 
kneading mixer, while the term "lor later used desig- 
nates, for example, a sheet formed by a plurality of 
batch kneaded mixtures having the same composi- 
tions. 

in producing kneaded rubber sheets as tire con- 
stituent members in the past, producing processes 
have been carried out without assuring (1 ) whether all 
the measured raw materials were surely charged into 
a batch kneading mbcer, (2) whether all the kneaded 
mixtures were completely discharged from the mixer 
after kneading, and (3) whether the kneaded mixtures 
discharged from the mixer were supplied to a next 
process without any change of their physical proper- 
ties. In general, therefore, specimens were sampled 
from all portions of products, for example, sheet- 
shaped products corresponding to the respective 
batch kneaded mixtures for inspecting their physical 
properties in order to supply to the next process only 
the kneaded mixtures having qualities more than pre- 
determined levels. 

In the conventional technique for producing a 
sheet made of successive batch kneaded mixtures, it 
is impossible to avoid irregularly mixing the succes- 
sive batch kneaded mixtures. Therefore, even if one 
specimen is sampled from each portion of the sheet 
corresponding to one batch kneaded mixture in con- 
sideratkin of the length and weight of the sheet (t is 
not assured that the sampled specimens correctly 
correspond to the aimed batch kneaded mixtures, re- 
spectively. Consequently, it has been necessary to 
sample plural specimens from the portion corre- 
sponding to one batch kneaded mixture and to inspect 
the physical properties of all the specimens. 

In the conventional technique, moreover, even if 
the assurance items (1), (2) and (3) described above 
are conf irmed by the inspection of the numerous spe- 
cimens, it is after the batch kneaded mixtures have 
been processed in a specified manner to form a 
sheet. Accordingly, the process for forming the sheet 
from the batch kneaded mixtures may become quite 
superfluous depending upon the results of the inspec- 
tion of the specimens. 

It is an object of the invention to provide a method 
for assuring the quality of batch kneaded mixtures, 
which eliminates all the disadvantages of the prior art 



and is able to confirm, before processing the batch 
kneaded mixtures, that ail measured raw materials 
are surely charged into a batch kneaded mixer, that all 
the kneaded mixtures are completely discharged from 
5 the mixer without any remainder and that the kneaded 
mixtures exhausted from the mixer are supplied to a 
next process without changing their physical proper- 
ties. 

It is another object of the invention to provide a 

10 method for assuring the quality of batch kneaded mix- 
tures, which greatly improves the reliability of sam- 
pling by effectively preventing any irregular mixing of 
the progressive batch kneaded mixtures in process- 
ing them so that only one sampling at the portion of a 

15 sheet corresponding to each batch kneaded mixture 
suffices to inspect the portion and hence only one 
sampling at one lot suffices to inspect the entire sheet 
In conjunction with accomplishment of the first object. 
It is a further object of the invention to provide a 

20 method for assuring the quality of batch kneaded mix- 
tures, which enables the batch kneaded mbdures to 
be used up without producing any excess in further 
kneading the mixtures in the next process. 

In order to accomplish the first object, the method 

25 for assuring weights of batch kneaded mixtures for 
producing a kneaded rubber sheet as a tire constitu- 
ent material according to the irrvention, comprises 
steps of measuring weight of every batch kneaded 
mixture discharged from a batch kneading mixer, and 

30 supplying the kneaded mixture into a hopper of sheet- 
ing rolls for the next process only when the measured 
weight is within a predetermined allowable range on 
the basis of the total weight of raw materials charged 
into the batch kneading mixer, while classifying the 

36 kneaded mixtures into reservatk>n sectk>n& when the 
nr^sured weights are out of the predetermined allow- 
able range. 

The method for assuring sampling of batch 
kneaded mixtures for producing a kneaded rubber 

40 sheet as a tire constituent material according to the in- 
vention, comprises a step of, after the bank level of a 
preceding batch kneaded mixture in the hopper of 
sheeting rolls has lowered to less than a predeter- 
mined value, supplying the next batch kneaded mix- 

45 ture into the hopper to effectively prevent batch 
kneaded mixtures from mixing with each other. 

Moreover, the method for assuring physical prop- 
erties of batch kneaded mixtures for producing a 
kneaded rubber sheet as a tire constituent material 

50 according to the invention, comprises steps of. in the 
case that there are plural batch kneaded mixtures 
waiting for being supplied into the hopper of sheeting 
rolls, classifying into a reservation section a batch 
kneaded mixture, if any, whose waiting time has ex- 

55 ceeded a predetermined value among the waiting 
batch kneaded mixtures except the forwardmost one, 
and supplying the forwardmost batch kneaded mix- 
ture to the hopper. 
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Furthermore, the inventory controlling method for 
producing a kneaded rubber sheet as a tire constitu^ 
ent material according to the invention, comprises 
steps of recording weights of respective kneaded mix- 
tures discharged from a batch kneading mixer and ac- 
cumulatively adding the recorded weights to obtain a 
total weight at every lot different in composition, 
thereby enabling the batch kneaded mixtures to be 
used up without producing any excess in further 
kneading the mixtures in the next process. 

Moreover, the method for assuring qualities of 
batch kneaded mixtures according to the invention 
comprises, in combination, the methods according to 
the invention described above. 

According to the method of the invention for as- 
suring weights of kneaded mixtures, if the weight of a 
kneaded mixture of one batch discharged from a 
batch kneading mixer is within a predetermined allow- 
able range, it is assured that the batch kneaded mix- 
ture includes the respective raw materials compound- 
ed properly as expected and there Is no residual rub- 
ber in the mixer, particularly at the pivot portton of an 
exit door of the mixer. Therefore, by supplying only 
such assured kneaded mixtures to the hopper of 
sheeting rolls, the quality of a sheet formed at the 
sheeting rolls can be assured without inspecting 
physical properties of every kneaded mixture. 

On the other hand, if there are batch kneaded 
mbctures whose weights are out of the predetermined 
allowable range, they are classified as extraordinary 
mixtures into reservation sections. Such mixtures do 
not have the assurance of at least one of them descri- 
bed above. Therefore, after the qualities of the mix- 
tures are wholly inspected, they are then used again. 

The method for assuring sampling of kneaded 
mixtures according to the invention resides in the dis- 
covery that complicated mixing of progressive batch 
kneaded mixtures in a sheet formed by means of 
sheeting rolls can be effectively prevented if trailing 
kneaded mixtures are supplied into the hopper of 
sheeting rolls after the bank level of a preceding batch 
kneaded mixture in the hopper of sheeting rolls has 
lowered to less than a predetermined value. Accord- 
ing to this method, only one specimen sampled at the 
portion of a sheet corresponding to each of the batch 
kneaded mixtures suffices to provide a proper pure 
sample to improve the sampling accuracy greatiy. 

Therefore, when the method for assuring sam- 
pling of kneaded mixtures is carried out in connection 
with the quality assurance above described, only one 
sampling atone position of a sheet can inspect whole 
the sheet of one lot 

According to the method of the inventton for as- 
suring physical properties of kneaded mixtures, 
kneaded mixtures whose waiting time has exceeded 
a predetermined value are classif ied as extraordinary 
mixtures into reservation sections to prevent produce 
tion of a sheet made of the kneaded mixtures whose 



physical properties have changed due to exposure to 
high temperatures, for example, whose Mooriey 
scorch time is less than a limit value, thereby making 
uniform the physical properties of the sheet through- 
5 out its length. 

Furthermore, according to the inventory control- 
ling method of the invention, weights of kneaded mix- 
tures exhausted from a batch kneading mixer, partic^ 
ularly of kneaded mixtures supplied to the hopper of 
10 sheeting rolls are accumulatively added to obtain the 
total weight of the sheet of one lot formed at the sheet- 
ing ODlis. Consequentiy, in further kneading the sheet 
in the next process, all the sheets classif ied by lots or 
all the kneaded mixtures classified by compositions 
15 can be divided depending upon the required number 
of kneading batches so that the batch kneaded mix- 
tures can be completely used. 

Moreover, according to the method of the inven- 
tion for quality assurance comprising, in combination, 
20 the methods described above, the quality of the 
kneaded mixtures can be sufficiently assured by the 
methods for assuring weights and physical properties 
of kneaded mixtures before forming a sheet. Further, 
after forming the sheet, the qualities of the batch 
25 kneaded mixtures and hence the sheet itself can be 
exactly inspected with the aid of the improvement of 
reliability of sampling on the basis of the method for 
sampling assurance. Moreover, according to the in- 
ventory controlling method of the invention, batch 
30 mixtures once kneaded are used exhaustively to im- 
prove the yield of materials and at the same time to 
effectively prevent the change in physical property of 
the batch kneaded mixtures. The qualities of the batch 
kneaded mixtures and product therefinom can be al- 
as ways maintained at higher than certain levels in this 
manner. 

The inventton will be more fully understood by re- 
ferring to the following detailed specification and 
claims taken in connection with the appended draw- 
40 ings. 

Fig. 1 is a schematic view illustrating, by way of 
example, an apparatus for carrying out the meth- 
od according to the invention; and 
Fig. 2 is a graph illustrating the influence of the 
45 lapse of time on batch kneaded mixtures. 

Fig. 1 schematically illustrates an apparatus for 
carrying out the method according to the Invention. A 
banbury mixer 1 is used as a batch kneading mixer 
into which raw materials 2 and 3 are charged such as 
50 a roughly kneaded rubber, a vulcanizing agent and a 
vulcanization accelerator. These raw materials are 
kneaded in the banbury mixer 1 to form a batch 
kneaded mixture 4 which is then discharged onto 
transfer means having weight measurement means, 
55 for example, a scale conveyor 5 where the weight of 
the batch kneaded mixture 4 is measured. If the meas- 
ured weight is within an aUowable range of a prede- 
termined value based on the total weight of the raw 
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materials 2 and 3, the batch kneaded mixture 4 is 
transferred into the hopper 7 of sheeting rolls 6. 

With total weights of raw materials of approxi- 
mately 207 kgf kneaded in the banbury mixer 1 . re- 
spective weights of the batch kneaded mixtures 4 
were actually measured by means of the scale con- 
veyor 5. As a result, it was ascertained that the meas- 
urement errors were within a range of -1-0.18% to - 
0.26%. Therefore, the sufficient accuracy can be ob- 
tained in the measurement of weight by means of the 
scale conveyor 5. 

If the measured weight of a batch kneaded mix- 
ture 4 is out of the allowable range, it is transferred by 
the scale conveyor 5 In the direction opposite to the 
sheeting rolls 6. The transferred batch kneaded mix- 
ture 4 is classified into a reservation section. This mix- 
ture 4 in the reservatton section is then formed into a 
sheet by means of other sheeting rolls 8 in this em- 
bodiment. 

Once it is assured or certified that the weight of 
a batch kneaded mixture 4 to be supplied to the sheet- 
ing roils 6 Is within the tolerance or allowable limit, this 
assurance means that the batch kneaded mixture 4 
properly includes various raw materials in the expect- 
ed composition. Consequently, the quality of the sheet 
formed by the batch kneaded mixture 4 by means of 
the sheeting rolls 6 is also sufficiently assured after 
the sheet has been formed. 

In contrast herewith, if a batch kneaded mixture 
4 is classified into the reservation section by reason 
of shortage in weight, it is possible in connection with 
the shortage to inspect the operations of raw material 
supply apparatuses and existence of residual sul>- 
stances in the mixer, particularly at the pivot portions 
of the exit door of the mixer and the like. 

In the shown embodiment, the batch kneaded 
mixture 4 supplied into the hopper 7 of the sheeting 
rolls 6 is formed into a sheet 9 by means of the sheet- 
ing rolls 6. The sheet 9 is then subjected to sampling 
by means of a sampling device 10 at timely moment. 

In onier to improve the reliability of the sampling 
to an extent that only one sampling per one batch 
kneaded mixture 4 is always sufficient to provide the 
expected results, the hopper 7 is provided with a level 
meter 11 which is a position detector such as a micro- 
wave sensor for detecting bank levels of the batch 
kneaded mixture shown in phantom lines in Fig. 1 
which has been supplied prior to the batch kneaded 
mixture 4 shown in solid lines on the scale conveyor 
5. After the level meter 1 1 has detected the bank level 
of the batch kneaded mixture 4 in the hopper 7 less 
than a predeternMned level, in other words, after the 
batch kneaded mbrture 4 has sufficiently settled in the 
hopper 7, the following batch kneaded mixture 4 on 
the scale conveyor 5 is supplied into the hopper 7. In 
this manner, it becomes possible to prevent Irregular 
or uneven mixing in a sheet 9 formed by successive 
batch kneaded mixtures 4, particularly at jointed por- 
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tions thereof. 

If the successive batch kneaded mixtures 4 on the 
scale conveyor 5 are supplied into the hopper 7 with- 
out any restriction, the batch kneaded mixtures 4 dif- 

5 ferent in property may be mixed here and there in the 
sheet. In contrast herewith, in the case that after the 
preceding batch kneaded mixture 4 has exhibited a 
bank level less than the predetermined level, the next 
batch kneaded mixture 4 is supplied into the hopper 

10 7 as described above, the uneven mixture of the suc- 
cessive batch kneaded mixtures 4 at the joined por- 
tions in the sheet can be effectively prevented. As a 
result, only the specimen sampled from the sheet at 
a portion, for example, corresponding to the preced- 

15 ing batch kneaded mixture 4 is purely representative 
of the portion of the sheet formed by the preceding 
batch kneaded mixture 4 without representing the 
portion of the sheet formed by the next or trailing 
batch kneaded mixture 4. 

20 Therefore, it becomes possible to inspect the 
physical properties of the batch kneaded mixtures 4 
only by sampling one specimen from each portton of 
the sheet corresponding to one batch kneaded mix- 
lure 4, Moreover, if the compositions and thermal his- 

25 tories of the respective batch kneaded mixtures 4 are 
assured according to the inventk>n and hence the suf- 
ficient homogeneity of the respective batch kneaded 
mixtures 4 is also assured, by sampling only one spe- 
cimen from a sheet of one lot it is possible to inspect 

30 the physical properties of the respective batch knead- 
ed mixtures 4 and further the physical properties of 
whole the sheet in one lot with high accuracy. 

In successively supplying batch kneaded mix- 
tures 4 into the hopper 7 described above, there is a 

35 batch kneaded mixture 4 waiting on the scale convey- 
or 5 for supplying into the hopper 7. In such a case, if 
the waiting time of the batch kneaded mixture 4 on the 
scale conveyor 5 exceeds a predetermined value de- 
termined by a vulcanized degree of the mixture, the 

40 batch kneaded mixture 4 is transferred by the scale 
conveyor 5 in the direction opposite to the sheeting 
rolls 6 to be classified into a reservatk>n section, while 
the supply of the raw material to the mixer 1 is stop- 
ped. 

45 Moreover, there are two batch kneaded mixtures 
4 waiting on the scale conveyor 5 at the same time as 
shown in Fig. 1. In such a case, if the waiting time of 
the batch kneaded mixture 4 shown in a solid line on 
the scale conveyor 5 exceeds the predetermined val- 

50 ue, the bath kneaded mbcture 4 is transferred together 
with another batch kneaded mixture shown in a phan- 
tom line by the scale conveyor 5 in the direction op- 
posite to the sheeting rolls 6 to be classified into a res- 
ervation section. In this manner, the batch kneaded 

55 mbcture 4 whose Mooney scorch time has lowered to 
less than a limit value is prevented from being mixed 
into the sheet 9 to make uniform the sheet 9 through- 
out its length with respect to the physical properties. 
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particularly properties associated with thermal his- 
tory. 

Fig. 2 is a graph exemplarily Illustrating this fact 
on a batch kneaded mixture having a particular com- 
position. As can be seen from this graph, the temper- 5 
ature and the Mooney scorch time of the batch knead- 
ed mixture lower with the lapse of time. The longer the 
lapse of time, the shorter is the Mooney scorch time 
so that the quality of the kneaded mixture deviates 
from an expected value. to 

It is then required to record the measured weights 
of the respective batch kneaded mbctures 4 exhausted 
from the banbury mixer 1, particularly actually sup> 
plied to the hopper 7 of the sheeting rolls 6. In again 
kneading the sheet 9 thus formed in the next kneading is 
process, these measured weights are accumulatively 
added to obtain a total weight of the sheet 9 at every 
lot different in composition. By dividing the respective 
sheets 9 into smaller sheets of numbers correspond- 
ing to batch numbers on the basis of the obtained total 20 
weights, for example, dividing uniformly, all the sheets 
can be used exhaustively so that any Inventory con- 
trol for residual or unused sheets is not needed. 

According to the quality assuring method of the 
invention combined with the processes described 25 
above, various qualities of the batch kneaded mix- 
tures 4 exhausted from the banbury mixer 1 and 
hence the sheets 9 made thereof can be sufficiently 
assured and the accuracy of sampling can be greatly 
improved. Moreover, by eliminating residual or un- 30 
used sheets, any inventory control for unused sheets 
is not needed and the yield of materials can be im- 
proved. Further, sheets whose physical properties 
have changed out of predetermined ranges can be ef- 
fectively prevented from being mixed into productksn 
lines. 

As can be seen from the above description, ac- 
cording to the Invention the quality of batch kneaded 
mixtures discharged from a batch kneading mixer can 
be assured and hence the quality of sheets and fur- 
ther products made from the batch kneaded mixtures 
can be also assured. Moreover, the reliability of sam- 
pling can be improved and any inventory control for 
unused sheets is not needed. It is clear that the inven- 
tion exhibits numerous significant advantages in this 
manner which could not be accomplished in the prior 
art 

While the invention has been particularly shown 
and described with reference to preferred embodi- 
ments thereof, it will be understood by those skilled in so 
the art that the foregoing and other changes in form 
and details can be made therein without departing 
from the scope of the inventton. 



Claims 

1 . A method for assuring the weight of kneaded mix- 



tures for producing a kneaded rubber sheet (9) as 
a tire constituent material, comprising measuring 
the weight of each batch kneaded mixture (4) dis- 
charged from a batch kneading mixer (1), and 
supplying the kneaded mixture into a hopper (7) 
of sheeting rolls (6) only when the measured 
weight is within a predetermined allowat)le range 
on the basis of the total weight of raw materials 
(2,3) charged into the batch kneading mixer (1) 
for assuring the weight of the kneaded mixtures, 
while classifying the kneaded mixtures into a res- 
ervation section when the measured weights are 
outside of the predetermined allowable range. 

2. A method as claimed in claim 1 , characterized in 
that the weight of the kneaded mixture (4) is 
measured by a scale conveyor (5) for supplying 
the kneaded mixtures to the hopper (7). 

3. A method for assuring sampling of kneaded mix- 
tures for producing a kneaded rubber sheet (9) as 
a tire constituent material, comprising, after the 
bank level of a preceding batch kneaded mixture 
(4) in a hopper (7) of sheeting rolls (6) has low- 
ered to less than a predetermined value, supply- 
ing the next batch kneaded mixture into the hop- 
per. 

4. A method as claimed in claim 3, characterized in 
that the bank level Is measured by a microwave 
sensor (11). 



5. A method for assuring physical properties of 
kneaded mixtures for producing a kneaded rub- 

35 ber sheet (9) as a tire constituent material, com- 

prising, in the case that there are a plurality of 
batch kneaded mixtures (4) waiting to be supplied 
Into a hopper (7) of sheeting rolls (6) on a scale 
conveyor (5), transferring the batch kneaded mix- 
40 tures in the direction opposite to the sheeting rolls 

(6) if the waiting time of the forwardmost tiatch 
kneaded mixture (4) has exceeded a predeter- 
mined value, and classifying the batch kneaded 
mixture into a reservation section. 

45 

6. A method as claimed in claim 5, characterized in 
that sakl predetermined value is determined by a 
vulcanized degree of the mixtures. 



7. An inventory controlling method for producing a 
kneaded rubber sheet (9) as a tire constituent 
material, comprising recording weights of respec- 
tive kneaded mixtures (4) discharged from a 
batch kneading mixer (1) and accumulatively 
adding the reconJed weights to obtain a total 
weight of the batch kneaded mixtures used for 
producing the rubber sheet at every lot different 
in composition. 
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8. A method for assuring qual ities of batch kneaded 
mixtures comprising, in combination, the math- 
ods as claimed in any two or more of claims 1 , 3, 
5 and 7. 

5 

9. A method for assuring weights of kneaded mix- 
tures for producing the kneaded mixtures as a tire 
constituent material, comprising measuring the 
weight of each batch kneaded mixture (4) dis- 
charged from a batch kneading mixer (1), and to 
supplying kneaded mixtures to the next process 
only when the measured weight is within a prede- 
termined allowable range on the basis of the total 
weights of raw materials (2.3) charged Into the 
batch kneading mixer, while classifying the is 
kneaded mixture into a reservation section when 

the measured weight is outside of the predeter- 
mined allowable range. 

20 
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